
Science w r i t e r s  seminar 

Introduct ion:  what i s  a 

C l a s s i c a l l . :  genes as "black boxes;" ( ind iv id ib l e  u n i t s  of unknown composition) respons ib le  

f o r  phenotypic 

dominant and 

Watson & Criek t r iggered  
biochemists became g e n e t i c i s t s ,  c e n t r a l  dogma l a i d  down - WA- --...c_--- -_ I 
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QKLb i n  s imple  form, DNA t r i p l e t s  encode a&#no a c i d s .  D M  t ranscr ibed  t o  RPk9 t r a n s l a t e d  

f-l t o  p r o t e i n ;  mutations resu l t  frzm base subst i tut ions(% 3 w r- - 
#Lzad-=i- 2% b\ 
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genes a r e  in te r rupted  

gene t i c  u n i t  includes r egu la to ry  s i g n a :  
promoter, i in i ta t ion  s i te ,  NT3' and 5', 

s p l i c e  si tes,  holy Asignal.  
gene products (p ro te in4  a r e  f u r t h e r  process - ed 
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mysterious De: i n t rons ,  high copy r epea t s  J 
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a l t e r a t i o n  i n  a gene and then examine i t s  e f f e c t s ;  
t o  biochemical study of conventional mutants, i so l a t ed  en b a s i s  of phenotype. 

new techniques also app l i cab le  

C r i t i c a l  techniques: molecular hybridization--allows de tec t ion  of s p e c i f i c  genes on t h e  b a s i s  
of  nuc leo t ide  sequence r a t h e r  than gene products  

- -cu t t ing ,  r epa i r ing ,  tr ipming, r e jo in ing  
e l  electrophoresi_s (+Southern t r a n s f e r )  

05s gene i s o l a t i o n  
p r i n c i p l e :  j o i n  DNA t o  molecule which can r e p l i c a t e  i n  l a r g e  numbers 

need meaens of 
**---via mRNA 
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(gen. E . c o l i  hos t ,  a l s o  yeast,mammalian c e l l s )  -+k.aL*k 

---make a DM probe from p r o t e i n  sequence 
( ob t he r  s ) t ransformation,  euk. v i r a l  vec t  

gene replacement i n  y e a s t  
new animals v i a  t t r a toCa  c e l l s  

e3pression: in t roduct ion  i n t o  micro in jec t ion  

RNA synthes is  i n  e x t r a c t s  C+ polymerase) 
DNA sequencing 
DNA synthes is  de navg 
& t t i n g  many t echs  together :  make mutations a t  Selected si tes i n  cloned 

reclone mutant genes 
test  f o r  expression 



Using reverse  gene t ics  t o  examine regulatdny s igna l s :  i n i t i a t i o n  of t r a n s c r i p t i o n  . 
I n  bacterbli, c l a s s i c a l  gene t ics  produced l a rge  number of mutants proved t o  a f f e c t  

e f f i c i ency  of  t r a n s c r i p t i o n ;  many such mutants sequenced, and regula tory  
sequences thereby def ined.  

n higher  eukaryot&ds, few genes f o r  which s e l e c t i o n  techniques a r e  
ava i l ab le  have Been cloned and many of cloned genes a r e  unl ike ly  t o  produce 
se l ec t ab le  .\henotype (e .g .  l e t h a l  i f  not  expressed; no e f f e c t e , i f  member of 
repeated c l a s s ;  e t c . ) .  

- 
Reverse gene t i c s  p a r t i c u l a r l y c a t t r a c t i v e  i n  t h i s  contea t :  

- t r a n s c r i p t i o n a l  con t ro l  & s t a b l e  both i n  c a l l s  and i n  t e s t  tube 
-po ten t i a l  t a r g e t s  can be d i r e c t l y  a l t e r e d  (and precbise ly)  

disadvantages:  hard work, n . r e s u l t s  less inf6rm. than pos. r e s u l t s  9 
Sbme exa l e s :  from sea urchin:  
(1)Transcr ipt inn of h i s tone  nene$ gene c l u s t e r ,  repeated genes.  un l ike ly  t o  be selectab& 

cloning, sequencing and comparison with o the r  genes ind ica t e s  probable c o n t r o l s  

make de le t ions  and inve r s t ions  and assay mutant DNA’s a f t e r  i n j ec t ion  i n t o  

9 
( i l l u s t r a t e )  

oocyte nuc le i  from frogs(Xenopus) 0 4 e - 4  
e f f e c t s :  d e l  A---incr. f r eq  of normal t r a n s c r i p t s  

d e l  !---deer. fEeq and use of a t y p .  i n i t .  s i t e s  
d e l  '---deer. f r eq  and use of new d i t e  a t  expected d i s t ance  from TATA 

de l  AT r i c h  region--marked decrease 
inverg --4x increase  p lus  add i t iona l  start  $ 9  
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V { conclusions: modula tors -se lec tor - in i ta tor  
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(2) Cloned 5 s  DNA from f rog  assayed i n  e x t r a c t  o f  f rog  oocyte nuc le i  
<(again, 
Note: t h i s  gene t ranscr ibed  by a d i f f e r e n t m e r w  
KZi Again make de le t ions ,  but  r e s u l t  somewhat d i f f e r e n t :  

repeated gene; no p ro te in  product i n  t h i s  case)  

Can produce abun&GRNA of approx. c o r r e c t  s i z e  ( s l .  v a r i a t i o n  i n  stiart pos i t i ons )  
a$ long a s  region of 4-50 t o  +80 l e j f t  i n t a c t  



I l l d u s t r a t e  power of new t o o l s  i n  r e l a t i o n  t o  two problems: transforming genes 
t r a n s c r i p t i o n a l  regula tory  s igna l s  P he'. \.l-3q&o&L /+u&u44 

( A )  Describe v i r a l  gene t ics :  phenotypic consequeoaes of adding v i r a l  gene t o  cel_ll) 
( S p )  

I l l u s t r a t e  wi th  ra t  c e l l  + R S V :  one gene fa l t e r s  phenotype v i a  #production of 
60IC pbrote in  with kinase a c t i v i t y  

i d e n t i f y  mutants by retalrn t o  normal phenotype 
secondary mutants by r e t u r n  t o  transformed phenot. 

pos i t i on  i n  c e l l  chromosome 
cloning of mutant genes and de ter -  
-minat ion of nuc leo t ide  sequence 
c o r r e l a t i o n  with rnutant-proteX?i- 

(phes h . ,  k inase  a c t )  and ,te with b i o l .  e f f e c t s .  

techniques permi t :  ana lys i s  of gene s t r u c t u r e  and 

@ Alte-tive afnproach v i a  reverse  gene t ics :  c lone w i l d  type e gene 
determine i t s  sequence 

"guest a t  func t iona l ly  i n t e r e s t i n g  regions 
of p ro te in  

make mutations (de l e t ions ,  po in t  mutations) 
t o  a f f e c t  these  regions 
a l t e r e d  gene i n t o  c e l l s  
+ cool% p- 
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